John Maynard Smith was one of Britain's most eminent evolutionary biologists. For over forty years, from 1954 onwards, he also regularly appeared on radio and television. He primarily acted as a scientific expert on biology, but in the late 1960s and the 1970s he often spoke on the implications of science (biology and more generally) for society. Through four case studies, this paper analyses Maynard Smith's scientific broadcasting against developments within the BBC as well as the relation between science and society in Britain. It finds that while Maynard Smith acknowledged and accepted increasing mediation through the BBC and its producers, he stayed publicly and privately critical of both format and content decisions in his reflections on the science-media relationship. At the same time, we find that over a decade before the 1985 report by the Royal Society on the public understanding of science, Maynard Smith came to think of engagement with the public via the media as scientists' responsibility.
Introduction
'All very very best with your t.v. work.. it is fine', wrote the editor of an international poetry magazine to John Maynard Smith after his 1967 What Is Life? episode on DNA and evolution. 1 By then, one of Britain's most eminent evolutionary biologists was a veteran science communicator with over ten years of experience: a popularscience article from 1953 and his first book on The Theory of Evolution (1958) had established him as a scientist who could not only do science but successfully communicate it to non-specialists too. 2 Already in 1954, Maynard Smith had crossed the line from written communication to spoken communication on radio and television. An earlycareer scientisthe had only graduated four years earlierhe proved to be a powerful broadcaster and eloquent champion for evolution and science who, throughout and have 'received little attention, despite helping to shape British understanding of science', as Neil Morley notes in his study of the biologist H. Munro Fox, FRS , and his popular science. 8 For the mid-twentieth century we can look at Jared Keller's recent dissertation 'A scientific impresario ' (2017) , which admirably addresses science on BBC radio between 1945 and 1970 by tracing the career of the producer Archibald (Archie) Clow. 9 The following microhistory of John Maynard Smith's broadcasting activities will do three things. First, it continues the efforts to look at mid-twentieth-century popular science, focusing on the 1960s and 1970s. But second, it will shift the focus from the BBC and its science programmers to a scientist's point of view, following the example of Morley and Paul Merchant, who has recently published on scientists broadcasting and writing about science and religion in the 1980s, drawing on oral histories. 10 It thus elucidates how scientists as broadcasters both conformed to developments internal to the BBC and critically reflected on their relationship with the media. Finally, the focus on one scientist's broadcasting activities allows the article to look at both radio and, to a lesser degree, television. Four case studies will thus reveal that Maynard Smith acknowledged and accepted increasing mediation through the BBC and its producers because radio and television were important outlets for his conviction to communicate science to non-specialists. Nonetheless, he stayed publicly and privately critical of both format and content decisions in his reflections on the science-media relationship.
Becoming a broadcaster (1954)-Who Knows? (1960) John Maynard Smith, FRS (1920 -2004 , winner of the 1999 Crafoord Prize (biology's equivalent to the Nobel Prize) and more, was one of the most influential British evolutionary biologists of the second half of the twentieth century. After a few years at University College London (UCL), he spent most of his fifty-year-long career at the University of Sussex, where he was founding dean of the School of Biological Sciences in 1965. Maynard Smith worked on a number of problems but today is best known for introducing evolutionary game theory and evolutionarily stable strategies in the 1970s. 11 In 1954, he was working at UCL's zoology department with J.B.S. Haldane and Helen Spurway. Peter Medawar had offered him as job as a lecturer, and it was through Medawar that he met Archibald Clow, producer of scientific broadcasts at the BBC. 'You may remember', Clow wrote to Maynard Smith, that they had talked about his research in genetics. 'I am now looking for some new topics for Science Survey and would be very pleased if you would come over and have coffee or tea with me some time and explore the possibilities in this subject with me.' 12 Maynard Smith would go on to write a script for and deliver a talk on 'Mules, maize and mongrels', thus entering the world of science broadcasting one year after publishing his first popular-science article. 13 The contact with Clow proved to be a fruitful one: in 1959after two more appearances and with already ongoing preparations for a three-part school broadcast on 'Looking alike' -Clow asked Maynard Smith to appear on his panel show Who Knows?. 14 The programme had been on air since 1956 and was designed for a general audience. It 'developed into one of the highest-rated series on BBC radio'. 15 The Radio Times advertised it as follows:
Sam Pollock puts listeners' questions to a panel of scientists … What has been in the papers recently? Russian biologists sacked: cosmic rays interrupt radio again: a new flat TV tube: jet planes approach the heat barrier: the path of the Earth's first artificial satellite.
More information about such events, and what scientists themselves think about them, will be heard in the answers given to questions about science, technology, and so on, sent in by listeners. 16 Maynard Smith first appeared in an edition broadcast on 8 January 1960 and last in July 1967. 17 In that period (possibly including repeats), listeners could have heard him answering their questions thirty-nine times, ample time for Maynard Smith to establish himself as a public intellectual. His expertise as a scientist was asked for, but at the same time he was talking about science in relation to current, not necessarily specifically scientific, affairs -'what has been in the papers recently?' While he could prepare his answers beforehand, Maynard Smith thus gathered a substantial amount of experience in speaking freely into a microphone on a variety of topics, while staying close to roles he was already used to: the teacher and lecturer. 18 This role would change over time, however, as the BBC established itself and the producers professionalized. Could, and indeed should, you achieve a translation of the lecture hall onto the airwaves? As Jones has noted, 'Putting a scientist before a microphone did not by itself constitute science broadcasting. The broadcasting professional had to frame the broadcast through advice, encouragement, advocacy of particular styles of presentation, and other editorial input.' 19 While scientists were the experts on the content, producers were the experts on the medium and its processes. So while scientists may have preferred the format of lectures and talks, producers were more aware of the possibilities and limits of television and radio as spaces for science communication. 20 Thus, as Keller notes, towards the end of the 1960s the BBC began to shift from the original straight talk format, in which scientists would write and present their own programmes, to increasing mediation through the producer. The interview format is one example of the scientists' increasingly being contributors rather than creators. This shift reflected, first, the establishment of the BBC, and, second, a growing critical awareness of science in the British public. 21 (Who Knows? was still very much an informative programme; in fact, Clow found that listeners 'placed a much higher premium on information' than on entertainment. 22 The programme last aired in 1967. 23 ) As Aubrey Singer, head of the Features and Science Programmes department since 1963, said in a 1966 lecture, 'Broadcasting not only affects but is affected by the climate of opinion.' 24 Audiences therefore needed to be taken into account. Even more important was the fact that producers, 'because they are working continuously in the field, are creative and conscientious journalists who can anticipate and fairly reflect what is of sufficient importance to make good television and who are aware of reactions to past programs'. 25 Thus they were better placed at suggesting topics than were scientists. Equally important, 'the televising of science is a process of television, subject to the principles of programme structure, and the demands of dramatic form'. 26 After all, science often does not lend itself to depiction on televisionmuch of it happens inside scientists' heads or involves particles too small or objects too far away to capture on film (at least until more recently). 27 Scientific broadcasting therefore needs to balance content and medium. An even stronger claim was made by José van Dijck, namely that the medium constructs the content: 'science documentaries [are] a form of "visual thinking" or of "picturizing science". We do not illustrate science with images, we construct images and deploy media technologies to "think" science'. 28 Constructivism is a more recent idea in relation to science, but representationand misrepresentationhave been on scientists' minds since the early days of broadcasting. 'The most bitterly argued controversies in which scientists have found themselves in recent months have been over the editing of film', noted scientist-turned-producer R.W. Reid in 1969: scientists were afraid of misrepresentation by the media. 29 This fear of misrepresentation increased with the amount of mediation through the BBC and the shifts in format that Keller mentions. Maynard Smith had started broadcasting when straight talks were still the standard of scientific programming. He was generally more positive about and comfortable with science on the radio than on television and wondered whether it might be easier to talk into a microphone than to a camera, or whether 'radio producers have been more willing to look for scientists'. 30 Radio producers had had more time and experience in establishing formats and programmes than television producers had. They also did not face 'the big challenge for television producers and scientists … to reconcile the inherent unruliness of science with the laws of visualization enforced by a medium primarily valued for its ability to entertain a large audience with moving images'. 31 Yet over the course of Maynard Smith's involvement with the BBC, the emphasis shifted from radio to television. This meant that from the mid-1960s onwards, 'it was television personnel like Singer who were setting the tone' rather than 'radio personnel like Clow who had set the tone for science broadcasting … throughout the first years of the post-war period'. 32 Maynard Smith kept mostly within his comfort zone on the radio but did not neglect television as a medium: in total, he appeared just over one hundred times. 33 He was particularly active in the 1960s. The majority of appearances were on Who Knows?, which allowed Maynard Smith to choose which questions to answer and thus how much preparation he was willing to put in. That he was continuously asked by producers to contribute is not a surprise given the amount of positive feedback from reviewers and audiences. 34 Paul Ferris, for instance, once wrote that Maynard Smith had given 'a painless account of some of the molecular biologist's dogmas and anti-dogmas'. 35 A man who cited 'talking' as one of two hobbies (the other was gardening), Maynard Smith even did so without a script, recording his contribution in two tenminute bursts: afterwards the producer was torn between pride at his speaker's virtuosity and annoyance at the fact that no one would know it was off-the-cuff. 36 Two points not to be ignored when considering Maynard Smith's media presence: first, his initial geographical proximity to any London-based studios, which helped with regular appearances; second, broadcasting provided some (irregular) additional income. The records at the BBC Written Archives Centre indicate that he was paid eighteen guineas, later twenty guineas, per Who Knows? episode in the 1960s. 37 Maynard Smith's personal records of fees and royalties between 1973 and 2002 exist too, but over such a long period of time they are difficult to interpret in terms of actual income. 38 Overall, however, when weighed against the amount of, and time for, preparation that went into any broadcasts by Maynard Smith beforehand, the remuneration was most likely an additional, but not the main, motivation for doing science broadcasts. Indeed, Maynard Smith eventually pointed out that he needed to take a step back after accepting the deanship at Sussex because he would be increasingly busy. 39 He had taken up that position in 1965ironically the year in which he most appeared on the BBC. He stayed committed to Who Knows?, however, until the programme folded in 1967.
Who Knows? and his other earliest broadcasts were Maynard Smith's introduction to broadcasting, all allowing him a high degree of control over content: he either wrote the complete script or chose which questions to answer on the panel. This aligns with Keller's analysis that originally 'scientists enjoyed a great deal of control over the framing and delivery of science programming on BBC radio'. 40 But, as Keller, as well as Boon and Jones, has pointed out and as the following case studies show, by the 1960s this control was shifting towards BBC staff rather than scientists. The decrease in Maynard Smith's broadcasts was in part due to other commitments, but he also developed a critical view of the direction in which the BBC was taking science broadcasting. His contributions changed from unmediated to mediated, from self-controlled to BBC-controlled, and he came to dislike the impotence of the interviewee and the blurring of fact and fiction in documentaries. '[I]nterviews, news-style reports, and documentaries … placed broadcasters in a position to mediate science and scientists by explaining, contextualizing, and summarizing what scientists said'. 41 As mentioned above, this shift was partly due to increasingly critical attitudes towards science, and to the fact that broadcasters increasingly considered themselves professionals, recognizing that there were processes behind good radio and television that had less to do with the content and more with the medium. 42 Maynard Smith adapted to these changes but not without pointing out to broadcasters when he was unhappy with their decisions. His later broadcasting career is thus an example of the changes and trends outlined by Boon, Jones and Keller, but it must be seen in the context of Maynard Smith's own critical reflections, uttered privately and publicly, about the ethical responsibilities of both the broadcaster and the scientist towards the public. 37 
Biological Backlash (1967)
Can we see any reflection of the shifting priorities within the BBC towards more mediation of programmes, and more critical programmes, on science in John Maynard Smith's broadcasts? Maynard Smith once said that he preferred to talk about science itselfthat is, about scientific ideas and methodsrather than about the consequences of science. 'Many scientific discoveries do have effects on human beings and these can sometimes be quite interesting to discuss', he conceded when producer Mick Rhodes asked his opinion on a new radio series, but 'discussions about the effects on human beings of advances in biology (for example, artificial insemination) have about as much to do with science as discussions about royalties do with English literature'. 43 Rhodes had specified that '[a]ny subject that includes people is intrinsically of greater interest than one which leaves us out'. 44 Looking more closely, however, only a few of Maynard Smith's broadcasts are discussions of scientific content and method only. His earliest, scripted talks were most fully under his control and are the closest to this preference of his. 45 On Who Knows?, he could still choose which questions to answer and how, although he was constrained by the kind of questions that were sent in.
Moving into the late 1960s, Maynard Smith increasingly appeared as an interviewee on programmes discussing social implications of science, some of which, he eventually agreed with Rhodes, 'could be interesting' even if they were 'not really science'. 46 Thus he was one of ten leading British biologists interviewed by science journalist Gerald Leach for Biological Backlash, a four-part radio documentary produced by Rhodes. In Maynard Smith's archive, correspondence concerning this series follows immediately after the above exchange on what kind of new series might be worthwhile, and Maynard Smith's dismissal of programmes that are less concerned with science itself and more with its effects. Maynard Smith did link research to the question of consequences and discussed these both in programmes and in related essays. A year previously, he had in fact been interviewed about the control of birth and death, and in 1969 he was going to talk about 'The conscience of the scientist' (see below); the Horizon episode 'Pesticides and posterity' (1964) addressed questions similar to Maynard Smith's broadcasts of 1967 and 1969: 'the scientific and moral aspects' as well as environmental and long-term consequences of research into and the use of chemicals. 47 The difference between these programmes is that in all, except for 'The 49 All interviews were prerecorded for the series, a method of which Maynard Smith grew to be sceptical: 'In fact, it doesn't much matter what you say when interviewed for a television programme', he would remark in 1983, 'unless you have the strength of mind to insist on being interviewed live. The producer usually films about fifteen minutes, and uses one'. 50 This remark echoes the scientistturned-producer Reid's remark, quoted above: that scientists and producers were not seeing eye to eye on the broadcasting process of editing, fearing to be quoted out of context or to otherwise be misrepresented. Biological Backlash is one of the early examples of increasingly mediated scientists and of the producer overruling the scientist in what is interesting and in how to present it, and it put into practice Rhodes's argument for humans and scientific consequences over Maynard Smith's preference for ideas. Audience research reportswhich were based on questionnaires sent out to a panel of viewers, who gave 'a mark out of ten … averaged out to a percentage'show that the average ratings for each episode were 70, 67, 66 and 73 respectively. 51 All of these were above the average for programmes, known as the Reaction or Appreciation Index, on the Third Programme of the previous year, which had been 62. Commentators praised the speakers for speaking lucidly and expertly, without using jargon or being patronising, but mostly the programme for its subject matter. 52 The subject matter and style of Biological Backlash exemplified the BBC's shifting concerns in science broadcasting as well as Rhodes's approach to it:
The point of many of Rhodes' programmes was not to simply blame science for the problems of the 1960s … In fact, many of Rhodes' programmes that were critical of science nevertheless also looked to science and scientists for answers. 53 Hired by Rhodes, Leach chose extracts from his interviews which he then linked and framed with short interludes, transitioning either from one sub-theme to the next or from one speaker to another. He thus created a narrative and set the tone, summarized views and drew conclusions; he is the mediator between the scientists and the audience. 'Leach was quite literally taking over the communication of science from scientists.' 54 While Leach was in control of the framing, he still relied on his subjects' expertise. In terms of content, each scientist talked about the theme from this professional point of view, as zoologists, physicians, ecologists or psychologists. But there were also comments on larger, social issuesand these were often instigated by Leach. Thus in the second half of Episode 3, 'Avoiding action', Leach moved to the relationship between science and government, and the role of the former in the latter:
If society won't call for biological advice sufficiently, isn't it up to biologists, and other scientists, and technologists to force advice on us? … To act as a front line early warning system and solution-finding system for progress I put this challenge to several biologists and got, on the whole, rather pessimistic answers. 55
The three biologists whose extracts were chosen to comment were Maynard Smith; Thorpe, a zoologist and ethologist; and Kendrew, a biochemist and crystallographer. The latter two in particular talked about a lack of science-government dialogue. Kendrew, 1962 Nobel laureate and a member of the Council for Scientific Policy, did not have much hope in scientists branching out from their specialisms to talk about something else because, for most scientists, this would equal 'selling their souls'. 56 And while in America scientists seemed involved in advising policy makers through committee work, in Britain one's always up against the difficulty, with any kind of scientific advisory operation which is mounted, of finding the people to it: people who think it's worth doing; people who have any kind of experience or interest in it; you find yourself always going round the same little gang. 57
Thorpe commented that American-style technological assessment boards were desirable, if they worked. Organizations like the Royal Society already advised the government, and biologists were more fairly presented now than before. But at the same time, looking at the number of committees, out of over sixty less than a dozen dealt with biological issues. If humans were to 'survive in any kind of dignified way' this imbalance needed to be addressed. 58 Maynard Smith, who, in terms of science, was asked by Leach to discuss antibiotics and radiation as well as chemicals in foodstuffs and environmental biology, also moved beyond his specific scientific topics. At one point, Leach asked 'if it wasn't a prime duty for all scientists to spell out as clearly as possible the implications of their work'. 59 Maynard Smith agreed, but pointed out that for most scientists, this was not at the forefront of their minds when doing science: Hippocratic oath, for example, is in place to protect the patient, scientists' ethics 'are concerned to defend ourselves as scientists. You know, you don't tell lies, you don't pinch other people's ideas, you don't publish results which are not reliable'. But, Maynard Smith continued, 'There is no comparable set of ethical principles in science concerned with our effects upon the general public.' 60 Moreover, scientists focused on immediate research problems rather than on consequences because they could not be sure to solve the set problems:
It is, in a sense an excuse, and not a very strong excusethe only excuse I have for not really spending an awful lot of time, other than a kind of science fictional kind of imagining, wondering about what would happen if one found a cure for ageingmy real excuse for this is that I don't really expect to find a cure for ageing. 61 Over the past few decades, the field of ethical technology assessment (ETA) has made use of scenarios -Maynard Smith's 'science fictional kind of imagining'exactly in order to determine, as much as possible, any possible hard and soft outcomes of newly developed science and technology in order to avoid (negative) unintended consequences. 62 Leach then asked if scientists ought to consider their topic of research more carefully, or to choose something 'which is of social value'. Here Maynard Smith was less willing to agree, although he conceded that 'at least we might have an ethic about not deliberately choosing research which is likely to be lethal'. More important for Maynard Smith was that science ought to be an open and international businesswhen that is given, science is at its best. 63 Thus Maynard Smith did talk about both ideas and people. While the details or methods of science are less prominent, the question about responsibility and codes of conduct in and for science and scientists is clearly something Maynard Smith thought about and considered important. How much becomes clear in another broadcast: 'The conscience of the scientist' (1969), our next case study. But Biological Backlash also exemplifies one more thing: a good interviewer who could establish rapport with their interviewees and a good relationship between producer and scientist can prevent (or at least ameliorate) misgivings in scientists about mediation. Further correspondence concerning Biological Backlash shows that after the interview, Rhodes wrote to Maynard Smith once more. He had been fascinated by the conversation between Leach and him and it would have been a shame not to use all the material. Rhodes asked if Maynard Smith would agree to his interview being a broadcast in itself. 64 Maynard Smith did agreebut asked to see a full transcript first. 'I am sure I said a number of extremely stupid things to Leach 'The conscience of the scientist' was broadcast on 7 July 1969 and does two things: in terms of format, it is an example of the original mode of presenting science on the radioa straight talk, prerecorded on 20 May 1969. 68 There is no questioning by an interviewer, no mediation by the BBC. In terms of content, however, it reflects the more critical, reflective attitude towards science. It does so from within science, giving Maynard Smith's perspective, which was originally aimed at fellow scientists. At the same time, a comparison of the script to that of 'A geneticist's view' shows that many points of the 1969 talk are extensions, even intensifications, of the 1967 interview. Maynard Smith picked up on things he and Leach had discussed in terms of the consequences of science, intended and unintended, and whether scientists had a responsibility towards society with regard to these consequences and their work more generally. For Maynard Smith, science is fundamentally driven by curiosity and the sense of satisfaction one gets from solving a problem. But doing science for science's sake had become difficult to argue in the light of developments during and after the Second World War: because of often unintended or unforeseeable consequences, a view was emerging that scientists should perhaps 'be rather more responsible about what they do'. 69 While he had been hedging in the interview with Leach, Maynard Smith now asserted that scientists do in fact have a special responsibility towards the public, they do need a code of conduct, and they do need to be publicly and politically activewhether they like it or not. The answer to the problem of unknown consequences cannot be to stop doing science, however, as consequences might be either harmful or beneficial. It also cannot be to shift responsibility to the government or society alone: 'No other profession would accept this argument.' 70 A scientist's responsibility lies in accepting, first, 'that the consequences of scientific research are not individual but public', and, second, that they 'give rise to political problems, and that these political problems are unlikely to be solved unless scientists play their part in solving them'. 71 In other words, knowledge means responsibility, and scientists needed to acknowledge this, share their knowledge (for instance on advisory boards, like Maynard Smith had done in the 1950s), and generally leave their labs to engage with society. 72 How come Maynard Smith gave a prerecorded talk on this topic, rather than discussing it in an interview or on a panel, like he had some of the issues with Leach? 'The conscience of the scientist' grew out of a talk he had already delivered elsewhere: at the inaugural meeting of the British Society for Social Responsibility in Science, BSSRS for short (and 'Bisrus' to some of their friends). 73 The society's formation was a reaction to the shifting attitudes towards science, the same that informed the BBC's increasingly reflective attitude towards science: 'In 1969 growing awareness that science not only provided benefits but also created severe problems led to the formation of the Brit. Soc. Soc. Resp.' 74 The meeting took place on 19 April 1969 at the Royal Society, 'to the congratulations of most witnesses (Nature excepted)'. 75 Earlier in 1969, Maynard Smith had been one of many scientists whom Nobel laureate Maurice Wilkins approached in a circular letter. Wilkins was looking for support in founding an organization 'to examine the moral + social issues involved in scientific research + education'. 76 Among the scientists contacted were J.D. Bernal, Sir Lawrence Bragg, Francis Crick, Sir Julian Huxley, Sir Peter Medawar and Max Perutz, as well as 'Others, not FRS'. 77 ; 'the idea of knowledge for its own sake as justification for doing scientific research must be examined very critically'. 79 Internally, however, there was a sense of disappointment with the speeches as a whole, given a 'lack of concrete activity' which was blamed on 'not enough briefing'. 80 Maynard Smith's later, actual, involvement seems to have been limited too. Although he tentatively agreed to be a full-time member of the society's Science Advisory Board, he makes no appearance on the list of attendees for the first meeting. 81 Ritchie Calder, science correspondent with the Daily Herald, dubbed the scientists involved in the founding of the BSSRS 'scientific hippies', but not negatively. 82 Rather, he was glad that 'the initiative had been taken by the younger scientists'. 83 In addition, the BSSRS promised to be a British equivalent to the Pugwash movement, although the society felt 'that P. was not very active, had little appeal, and little cash.' 84 But the longterm effects and radicalism of the BSSRS, which folded in the early 1990s, are sometimes debated as well. In fact, in its early years, the society was 'reasonably establishment', with members 'following in a long tradition of socialist scientists'. 85 Scientists like the crystallographer J.D. Bernal (whom Maynard Smith knew, even if not well) had been attracted to socialism; indeed, Bernal became the personification of 'red science' whose ideas were 'initially very influential in wartime and post-war Britain'. 86 According to Bernal, research 'was to be carried on for the "benefit of humanity as a whole"', which required a reorganization of the 'structure, funding and management of science in the capitalist economies'. 87 Jacob Bronowski, a mathematician and historian, even argued for the 'moral superiority of science', insisting that 'science and scientists were the standard-bearers of truth'. 88 Britain's history of left-leaning scientists, politically active in the 1930s, continued in the BSSRS. The new generation had the blessing of the older one, some of whom wrote in support to Wilkins and the other founders. 89 American visitors to the UK in the 1970s voiced their wonder at this situation, some positively, others critically. Joe Hanlon described the BSSRS as 'part of the establishment, effectively, it's the left edge of the establishment. That was very weird. It was absolutely wonderful'. 90 Richard C. Lewontin, while he agreed with the sentiment, felt that it made BSSRS ineffective: I have never been anywhere where Marxism is so respectable as Britain. Half of the people in the University of Sussex over the age of 40 are former members of the CP [Communist Party]. The Student Union representing every student on the Campus is 100% Marxist as far as I can tell from its meetings. Yet the left is in bad shape because it is so respectable. I have the feeling that it is 100% 'radical chic.' There is virtually no attempt to do real agitation if it involves the slightest bit of unpleasantness. The most they will do is make a polite demonstration in front of the US Embassy, and I do mean polite. 91 Lewontin was a biologist who stayed at Sussex's School of Biological Sciences. The school's dean, since its foundation in 1965, was, of course, none other than John Maynard Smith.
Public engagement and 'public understanding of science' as such started after the Second World War, and the British left felt that 'society was to decide the direction, means and outputs of science'. At the same time, however, this perspective was still 'tinged with elitism, in that it put scientists as the source of information and opinion about science, and envisioned them gaining positions of power through the public affirmation they sought to generate through public communication'. 92 Maynard Smith and the BSSRS's views thus pre-date some of the points on the 'public understanding of science' movement addressed in the Royal Society's 1985 report, which also 'asked for more science in the mass media and urged scientists to improve their communications skills and to consider public communication as a duty'. 93
'The Lysenko affair' (1974)
So far we have seen Maynard Smith in three roles on BBC radio: as a panellist (Who Knows?), interviewee (Biological Backlash) and independent speaker ('The conscience of the scientist'). From focusing on science itself, these broadcasts moved into the political, discussing social implications of science. They thus mirror the BBC's general trend to be critical of science rather than simply providing a platform for scientists. It is time to see whether and how this translates to Maynard Smith's television work, given the difference in format and his preference for radio.
Maynard Smith had been doing television work in addition to his involvement with BBC radio since the mid-1960s. He was particularly involved with Horizon. 'The idea for Horizon arose in the context of a review of scientific programming', 94 and coincided with the BBC starting its new channel, BBC2. 95 'BBC2 must appeal to a broad majority of the audience, but we must make the nature of this appeal new, different, and exciting.' 96 There was to be a focus on 'culture' (with the danger of elitism never far away): literature, art and music, but the programmes also included the sciences and social sciences. 97 Horizon therefore set out 'to present science as a cultureas a field of human achievement and endeavour as lively, varied and rewarding as any other'. 98 Science should be presented the same way as other human activities, and Horizon be a programme on 'ideas', 'communicat[ing] to people in other fields'. 99 The picture of science that was to be presented was 'derived from BBC Television itself', not building on academic disciplines like the history of science. 100 The level of content was to be 'at or a little above the Scientific American level'something Maynard Smith was familiar with, writing for the magazine New Scientist. 101 The pilot, produced in 1963, featured a short film profiling John Maynard Smith. 102 The pilot itself was not received well by the programme director and never aired. But Maynard Smith had made enough of an impression to be called back for the second Horizon episode that did air, 'Pesticides and posterity ' (1964) . Despite some negative press on this episode, Horizon persevered and had screened over 1,100 editions by its fifty-year anniversary in 2014. 103 Maynard Smith returned to examine 'Genes in action' in 1966; both 1960s episodes involve discussion of the implications of, first, the use of pesticides and, second, genetic research. 104 In the 1970s, Maynard Smith was involved in three further episodes: 'The first ten years' (1974), 'The Lysenko affair' (1974), and 'The selfish gene ' (1976) . The BBC Archives hold files on some of these episodes, but (apart from the 'Selfish gene' script) Maynard Smith only kept correspondence related to 'The Lysenko affair'. 105 Even though least involved in this particular episodethe producer thanked him for advising, but he did not make the creditsit was the most personal for Maynard Smith. 106 In fact, the episode's subject, the Lysenko affair, was pivotal in Maynard Smith's own political and scientific beliefs.
The drama-documentary, first broadcast on 30 December 1974, charts the rise of Trofim Denisovich Lysenko, a Soviet agrobiologist who rejected Mendelian genetics and preferred a form of Lamarckian inheritance of acquired characters, called Michurinism. Maynard Smith had been a genetics student in the late 1940s, and at the peak of the Lysenko affair, 'The idea of the inheritance of acquired characters did not seem to me obviously false: indeed, I was prejudiced in its favour' (and he did some research in that direction). 107 The reason lay in his own Marxist past, as [t] here is something deeply undialectical about a gene that influences development, but is itself unaffected. I therefore do not think that those Marxist philosophers who supported Lysenko were merely jumping on a bandwagon, although doubtless some were. If they sincerely believed that Marxism was a good guide to scientific practiceand I certainly thought that in 1948then they were right to support Lysenko. 108 A party member since 1939, Maynard Smithlike other British Marxists at the timehad dismissed gulags as capitalist propaganda. But he was trained in Mendelian genetics, and after a few experiments which disproved Lamarckian inheritance as suggested by Lysenko, he was no longer sympathetic to the direction Soviet science was taking. In fact, Lysenko eventually was 'the crack in the dyke' for Maynard Smith's belief in and involvement with communism. 109 'I can remember to this day,' he recalled in 1997, 'reading the 1948 book about the proceedings of the Lenin Academy of Agricultural Sciences or something, and being absolutely horrified.' 110 At that moment, the party officially endorsed a science he knew to be false.
The Horizon episode opens with a re-enactment of Lysenko's speech given at this meeting of the Lenin Academy of Agricultural Sciences. Close-ups of Lysenko (played by Terrence Hardiman) are intercut with scenes depicting the ripping up and burning of genetics books and the destruction of laboratories by uniformed men. As the speech ends, we see the assembled academicians rising and applauding Lysenko, while the narrator explains that, 'In 1948, with these words, the study of the science of genetics officially ceased in Soviet Russia.' For the next hour, re-enactments, or dramatizations, are mixed with historical footage of Soviet farmers, Stalin, the Second World War and Soviet industrialization and collectivization. The script interweaves the dialogue during the dramatizations with the narrator's voice-over explanations. The episode shows the lead-up to the 1948 meeting, chronicling Lysenko's beginnings and career, his interactions with Nikolay Ivanovich Vavilov (a Soviet geneticist who defended Mendelism against Lysenko and died in a Soviet prison camp in 1943), as well as the larger issues of Russia's problems with feeding its large population, Nazi Germany invading and Nazi scientists leading to an association of genetics with eugenics and fascism. It then comes full circle by dramatizing in more detail the 1948 meeting, closing with Lysenko's speech and more footage of lab-destroying and book-burning soldiers. The closing words are spoken over a pile of burning books in a dark barn or stable and a closing door, shutting out the light: 'Lysenko's biology became the official dogma. Tragically, it lasted until 1965. But the consequences for the agricultural sciences are still apparent today.' 'The Lysenko affair' thus dramatized a recent episode of scientific and political importance. The hybrid of factual and fictionalized presentation chosen by writer John Wiles and producer Peter Jones tells an effective story, and historical documentaries like this have their origins in Britain. 111 Classically, a narrator would dominate, and archival footage be used as illustration. In the 1970s, these forms of (re)presenting history on television were 'replaced largely by more entertaining forms' like inclusion of oral-history interviews (which we do not have in 'The Lysenko affair') or fictionalizations of events (which we do have). 112 But the format raises several questions about the perception of history and about how far 'fact' can be differentiated from 'fiction'. For Maynard Smith, this was worrying given the importance of the Lysenko affair for him personally and the science of genetics and for science-politics interaction more generally. 113 He voiced his concerns about the blurring of fact and fiction to Jones, writing that although he felt that they had 'got the spirit of the thing about right', he was not very happy about dramatized reconstructions about issues as controversial as this one. The audience have a right to know which remarks were actually made and which have been invented. My impression was that you had kept less close to the available written sources than you might have done. 114 Maynard Smith wondered if he could be sent the script to check it against the source material. Particularly, he was thinking about the 1948 meetingsince transcripts existed for this meeting, there was no excuse for not using them. 115 Jones's reply is reminiscent of Singer's principles of science broadcasting: 'priority must be given to the medium rather than to scientific pedantry'. 116 Jones too established the effectiveness and engagement value of a programme over literal accuracy. He agreed with Maynard Smith that dramatization of the past is 'a particularly difficult question' that 'certainly worries me'. There were guidelines but discussion within the BBC had been inconclusive. (The Documentary and Magazines Department had actually closed down in 1955. 117 ) Jones trusted in the audience's ability to realize that parts were dramatized and thus to an extent fictionalized: 'after all, no record can exist of many of the private conversations portrayed'. He assured Maynard Smith, however, that even those scenes were based on research in an attempt to be as authentic, if not as accurate, as possible. Importantly, and certainly for Maynard Smithwho was put at ease by Jones's letterwas the following point. The hybrid of presentation modes was particularly effective for science documentaries and in portraying the activities of science: I do not know whether you will agree with this but most conventional science documentaries can deal quite well with an idea or a concept sometimes very well, but it can only rarely communicate what doing science is like in a particular political or historical climate. 118 Science is not always straightforwardly translatable from the lab or office. Science documentaries employing dramatization can be said to both illustrate and construct science (the same goes for historical documentaries, and in the case of 'The Lysenko affair' we are dealing with both science and history). 119 While documentaries aim at presenting reality, they are 'a Janus-face genre, at the same time evidence and artifice'. 120 Maynard Smith's complaint about blurring the lines between fact and fiction in re-enactments echoes that directed at producers when they first started using these new ways of visualization. The BBC continued to use dramatizations in its documentaries, however, and increased their use and staged scenes after 1980, greatly expanding 'the creative possibilities of producers and directors'. At the same time, re-enactments 'were almost invariably paired off with the authoritative expository mode, often voiced through a reminiscing scientist'. 121 Overall, 'The Lysenko affair' is less directly connected to the idea of science communication being a scientist's social responsibility. But it highlights a related responsibility, one on which scientist and producer disagreed, as we have already seen in the case of the radio with Biological Backlash: whether content or medium takes precedence. On a topic as politically and scientifically charged as the Lysenko affair, Maynard Smithwho had lived through itfelt that scientific and historical accuracy needed to be the priority. The public had a right to know 'what really happened'. But Jones asserted that in (scientific) documentaries, authenticity is more important than accuracy. His professional expertise as producer overrode Maynard Smith's as a geneticist. Almost a decade after Aubrey Singer's lecture on science broadcasting, his principles still held.
Conclusion
As Morley notes, we must not treat scientists' non-specialist communications as being of less value than their specialist outputs. 122 Some scientists, like Munro Fox, 'successfully juggled the two activities', rather than letting one take over the other, as happened, for instance, with Sir Julian Huxley or Sir John Arthur Thompson, whose research output diminished as their non-specialist work increased. 123 John Maynard Smith was equally exceptional in both maintaining a highly successful research career and being a public intellectual who regularly appeared on radio and television.
Our four case studies show that Maynard Smith's involvement in science broadcasting confirms points raised by Boon, Jones and Keller about internal BBC developments towards increasing mediation and the establishment of the producer's professional expertise over the content expertise of scientists. Maynard Smith, too, changed from being the creator of his own content in the very first broadcasts to being primarily (though not exclusively) a contributor from the late 1960s onwards. In terms of content, his work changed from more straightforward exposition of scientific ideas to discussion of science-society relationships. While initially critical of focusing more on science's social implications than on science's ideas, he came to discuss both. In fact, he carried some of these ideas over into his support for the British Society for Social Responsibility in Science, which tried to address the same shifts in attitudes towards science from within science that the BBC was meeting in its shift to more science-critical programming. At the same time that Maynard Smith reflected on the science-society relationship, he also reflected on the science-media relationship, staying critical both publicly and privately. Given his conviction that scientists needed to speak about their work, it is not surprising that he submitted to the BBC's mediationit was an important platform for speaking to non-specialistsbut he could not shake off his preference for accuracy over authenticity in science broadcasting.
Further microhistories like the above from scientists' points of view of science broadcasting, differences between radio and television and long-term trends will help establish scientists' motivations more broadly. Paul Merchant's oral histories, for example, indicate that [t] he desire to communicate beyond science seems to have been more strongly connected to their own experience than to a concern for the experience of others … there is very little talk of duty or interest in public understanding in these interviews. 124 In Maynard Smith, we have seen the opposite: a focus on explaining science and its being a scientist's social responsibility. He returned to radio and television time and again, still speaking, and being interviewed, about the big and small questions of evolution, genetics and science until a few years before his death in 2004.
